Gas embolism is a rare but potentially fatal complication of creating a pneumoperitoneum for laparoscopy. We report a case of carbon dioxide embolism during laparoscopy where the patient survived.
CASE REPORT A fit 36-year-old female weighing 68 kg presented for sterilization. The patient had a past history of 'peritonitis' and because of difficulty in assessment at the preoperative gynaecological consultation, she was to undergo examination under anaesthesia to determine the most appropriate surgical approach for tubal ligation. Anaesthesia was induced with thiopentone, neuromuscular blockade with atracurium, the patient was intubated and ventilated with O/N 2 0 and enflurane.
Monitoring included sphygmomanometry, ECG and auscultation of heart and breath sounds via a precordial stethoscope, sited in the fourth interspace at the left sternal edge.
Examination showed the uterus to be anteverted but enlarged by a single 9 cm posterior wall fibroid. The uterus was mobile, and a routine dilatation and curettage was performed. It was decided to proceed to laparoscopy, introducing a CO 2 pneumoperitoneum via the transuterine fundal route to avoid the anticipated abdominal adhesions and the uterine fibroid in the Pouch of Douglas.
After insertion of the Verres needle, the abdominal pressure was noted to be below 20 mmHg and fluctuated with the patient's ventilation, Carbon dioxide was insufflated at approx 3 litres/minute.
Within one minute, heart sounds of a 'sloshing' nature were heard via the precordial stethoscope. At this point, the patient's pulse rate was 70 beats/minute, regular and of good volume. Her systolic blood pressure was 110 mmHg and all other observations were normal. The possibility of gas embolism was briefly considered, but dismissed because of the normality of all observations. It was decided to proceed with caution, The position of the Verres needle was altered and insufflation continued, Within a further 30 seconds sinus tachycardia to 160 beats/ minute occurred and insufflation was ceased. Thirty seconds further, the radial pulse became impalpable and the ECG demonstrated initially ventricular tachycardia, then ventricular fibrillation. External cardiac massage was instituted immediately after increasing the respiratory rate to 20/minute and the inspired oxygen to 100%.
Within two minutes the patient was defibrillated by a single DC shock of 360 Joules and reverted to sinus rhythm (58 beats/ min) with a systolic BP of 150.
At no stage during the episode did the patient become cyanosed.
The patient was observed closely for ten minutes during which time all parameters were normal and stable. The patient was ventilated during this time with 100% oxygen and up to 2% enflurane. It was decided that laparoscopy should proceed to ascertain whether intra-abdominal trauma had occurred. The patient was ventilated during laparoscopy with 0iN 2 0 (3 litres/3 litres) and 1 % enflurane. The puncture site of the 'verres needle was noted to be in the uterine fundus, but very close to the superior border of the intramural fibroid. There was no haemoperitoneum and there were no intraperitoneal adhesions.
The procedure was completed without further incident, and the patient was monitored closely in recovery before being returned to the ward where she was 'special-nursed' overnight. Her postoperative observations were stable, blood gases and biochemistry were normal. She made a complete and uneventful recovery and was discharged from hospital on the second postoperative day.
DISCUSSION
The most common method of creating the pneumoperitoneum for laparoscopy is via the transabdominal route. In a study of 50,247 laparoscopies, the alternative posterior fornix route was utilised in 0.6% of cases and the transuterine route in 1.9% of cases. 1 Carbon dioxide is the insufflating gas of choice because of its high solubility in blood, capacity to be buffered by blood, and rapid excretion by the lungs.
Gas embolism in association with laparoscopy is a rare event. Documented incidence in various studies is 1 in 63,845,2 15 in 113,253,3 and 8 in 50,247.1 Deaths have been reported. I ,4,5 A bolus gas embolism causes marked decrease in cardiac output due to an air-lock in the right side of the heart obstructing the pulmonary outflow tract, and if of sufficient volume, causes obstruction to the venous return to the heart. 6 General measures to treat this condition include hyperventilation with 100% oxygen and treatment of cardiac dysrhythmias. External cardiac massage gives circulatory support and also breaks up the gas embolus obstructing the right ventricular outflow. Placing the patient in the left lateral decubitus position and aspiration of gas though a central line have also been recommended 6 . 8 but were not applicable to this case. MONITORING Doppler. Gas is an excellent acoustic reflector, and even minute quantities cause significant changes in the sound pattern generated by a Doppler device. This is a very sensitive indicator of gas embolism, but the probe can be difficult to position accurately, and electrical interference is a significant problem.
End-Tidal CO i Monitor. Gas embolism causes ventilatlOn/perfusion mismatch, increase in physiological dead space and reduction in end-tidal COl' This method is sensitive, but is not reliable when a significant blood pressure drop also increases physiological deadspace.
Precordial/Oesophageal Stethoscope. Gas embolism changes the heart sounds creating a 'mill-wheel' murmur. This monitor is less sensitive but is simple, noninvasive, inexpensive and we believe should be mandatory during laparoscopy, as this case demonstrates.
We draw attention to the timing of the detection of the abnormal heart sounds, the murmur being heard prior to a change in any other parameter, and alerting the anaesthetist and surgeon to the possibility of gas embolism.
External cardiac massage and DC cardioversion were effective in treating this case of gas embolism causing cardiovascular compromise in association with laparoscopy.
The incidence of anaphylactoid reactions to anaesthetic drugs is of the order of 1 :20,000 anaesthetics. I About 10% of such reactions in Australia are due to thiopentone 2 and Boileau et al. (1985) found 258 cases of thiopentone anaphylaxis in the literature up to 1985,3 although the nature of the study was such that SQme reactions were omitted and some reactions included twice. Two prospective studies 4 ,5. have suggested an incidence of anaphylactoid reactions to thiopentone of 1 :22773 cases and 1 :28827 cases, although in the second series two cases had relaxants administered at the same time and there was no attempt to distinguish the cause.
We describe the investigation and clinical manifestations of three anaphylactic reactions to thiopentone which occurred over a fourmonth period in a single hospital and involved a single anaesthetist.
Case 1
A 38-year-old man with no history of allergy or atopy and ten uneventful previous anaesthetics was anaesthetised for a back manipulation by an orthopaedic surgeon. Thiopentone 400 mg and epidural solumedrol were the only agents administered on April 2 7, 1988. At the end of the procedure (5 minutes) he began to cough and was placed in the left lateral position. Two minutes later when he was wide awake he began to sweat profusely and complained of severe epigastric pain, chest pain radiating down the right arm and nausea. His peripheral pulses became unpalpable. He was given 500 ml of Ringers lactate rapidly which brought his BP to 40 mmHg systolic, and his sweating ceased. ECG showed sinus tachycardia (l10/minute) and ST elevation. He was given 10 mg of metaraminol in divided doses which brought his BP to normal. At about this time he began to vomit coffee-ground material (which tested positive for blood) and developed an erythematous rash. He was transferred to Auburn District Hospital and had no further chest pain or hypotension, but nausea and epigastric discomfort persisted for three hours. Stress testing, cardiac enzymes and serial ECGs showed no abnormality.
Case 2
A 39-year-old woman was anaesthetised with thiopentone 300 mg for a back manipulation by an orthopaedic surgeon on August 10, 1988. She had no history of allergy or atopy and had received at least ten previous anaesthetics eneventfully. About 15 minutes after induction and 12 minutes after awakening, when she was being discharged
